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(54) MAGNETIC DETECTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetic detecting element having a high 
detecting sensitivity in a simple constitution. 

SOLUTION: The magnetic detecting element comprises a first soft magnetic film formed on 
an insulating board, and a second soft magnetic film formed on the first soft magnetic film via 
an insulating film. The detecting element further comprises a current path in which a 
high-frequency current flows to a part of the second soft magnetic film. The detecting elemeni 
also comprises a third magnetic film on the second magnetic film further via an insulating 
film. In this element, when a pole made of first and second magnetic films is placed in an 
external magnetic field and the high-frequency current flows to the current path, an 
impedance of the path is changed due to the external magnetic field. An intensity and a 
direction of the magnetic field are detected from this impedance change. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is formed through the film of the 1st electric insulation on the 1st soft-magnetism film formed upwards and the soft-magnetism film 
of the above 1 st. the member which has electric insulation — The magnetic sensing element which has one pair of electrodes for connecting to 
an external RF generator the 2nd soft-magnetism film which has one pair of electric lines or cables, the 3rd soft-magnetism film formed through 
the film of the 2nd electric insulation on the soft-magnetism film of the above 2nd, and the one aforementioned pair of electric lines or cables. 
[Claim 2] The conductor formed in the part on the 1st soft-magnetism film formed on the member which has electric insulation, and the 
soft-magnetism film of the above 1st through the film of the 1st electric insulation, the above on the soft-magnetism film of the above 1st -- the 
2nd soft-magnetism film formed in other portions except the portion in which the conductor was formed through the film of electric insulation - 
the above - the 3rd soft-magnetism film formed through the film of the 2nd electric insulation on a conductor and the 2nd soft-magnetism film, 
and the above - pass a connection to the ends of a conductor ~ it connects - having - the above - the magnetic sensing element which has one 
pair of electrodes for connecting a conductor to an external RF generator 

[Claim 3] The magnetic sensing element according to claim 1 characterized by having connected mutually two or more things of a magnetic 
pole which have the soft-magnetism film of the above 1st, the 2nd soft-magnetism film, and the 3rd soft-magnetism film by the aforementioned 
electric lines or cable, respectively, and connecting in series. 

[Claim 4] two or more things of a magnetic pole which have the soft-magnetism film of the above 1st, the 2nd soft-magnetism film, a conducto 
36, and the 3rd soft-magnetism film - each above - the magnetic sensing element according to claim 2 characterized by having connected the 
conductor of each other and connecting in series 

[Claim 5] Two or more 1st soft-magnetism films formed in parallel to the member top which has electric insulation, At least two conductors 
which maintained predetermined clearance and were formed through the film of electric insulation on each of the soft-magnetism film of the 
above 1st, the above on each of the soft-magnetism film of the above 1st - the 2nd soft-magnetism film formed in other portions except the 
portion in which the conductor was formed through the film of electric insulation ~ the above - the above formed on each of the 3rd 
soft-magnetism film formed through the film of electric insulation on a conductor and the 2nd soft-magnetism film, and the soft-magnetism film 
of the above 1st - the magnetic sensing element which has the electrode connected in the end of the ends of the connection which connects two 
conductors in series even if few, and the aforementioned connection 

[Claim 6] The magnetic sensing element according to claim 1 characterized by forming the soft-magnetism film of the above 3rd only near the 
aforementioned electric lines or cable. 

[Claim 7] The magnetic sensing element according to claim 1 to which the soft-magnetism film of the above 1st is characterized by being 
formed only near the aforementioned electric lines or cable. 

[Claim 8] the soft-magnetism film of the above 3rd ~ the above - the magnetic sensing element according to claim 2 or 5 characterized by 
being formed only near the conductor 

[Claim 9] the soft-magnetism film of the above 1st - the above - the magnetic sensing element according to claim 2 or 5 characterized by bein 
formed only near the conductor 

[Claim 10] The magnetic sensing element according to claim 1 , 2, or 5 characterized by the thickness of the above 1 st and the 3rd 
soft-magnetism film being about 1/2 of the thickness of the soft-magnetism film of the above 2nd. 

[Claim 1 1 ] The magnetic sensing element according to claim 1 , 2, or 5 characterized by being the film with which the above 1 st, the 2nd, and 
3rd soft-magnetism films carried out the laminating of two or more soft-magnetism films and the film of electric insulation by turns, 
respectively. 

[Claim 12] The step which forms the 1st rectangular soft-magnetism film on an insulating substrate, the step which forms an electric insulation 
film on the soft-magnetism film of the above 1st, Etching processing is performed to the step and the aforementioned soft-magnetism film whic 
form a soft-magnetism film all over an insulating substrate including the upper surface of the aforementioned electric insulation film. The step 
which leaves the connection of the couple for connecting between the 2nd rectangular soft-magnetism film and the soft-magnetism film of the 
above 2nd, and the electrodes formed at a next step, and removes other portions, The step which forms an electric insulation film on the 
soft-magnetism film of the above 2nd, the step which forms the 3rd soft-magnetism film on the aforementioned electric insulation film, And the 
manufacture method of the magnetic sensing element which has the step which forms the electrode of a couple so that a predetermined distance 
may be separated on the aforementioned insulating substrate and it may connect with the connection of the soft-magnetism film of the above 
2nd, respectively. 

[Claim 13] The step which forms the 1st rectangular soft-magnetism film on an insulating substrate, the step which forms an electric insulation 
film on the soft-magnetism film of the above 1st, It leaves the film of the aforementioned conductor only to the center section on the step which 
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forms the film of a conductor on the aforementioned electric insulation film, and the aforementioned electric insulation film. And from the 
conductor of the center section which it left the account of before, it is prolonged on the 1st soft-magnetism film of the aforementioned 
rectangle at an abbreviation perpendicular. The step which leaves the connection of the couple for connecting with the electrode formed at a 
next step, removes others by etching processing, and forms the connection of a conductor and a couple, the above - the step which forms an 
electric insulation film on a conductor, and the step which forms a soft-magnetism film on the aforementioned electric insulation film - the 
above - the step and the above from which the soft-magnetism film near the conductor is removed by etching - the step which forms an electri 
insulation film on a conductor and a soft-magnetism film -- The manufacture method of the magnetic sensing element which has the step which 
forms the 3rd soft-magnetism film on the aforementioned insulator layer, and the step which forms the electrode of a couple so that 
predetermined distance may be separated on the aforementioned insulating substrate and it may connect with the connection of the 
aforementioned couple electrically, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the magnetic sensing element which detects the feeble MAG and a feeble 

magnetic field. 

[0002] 

[Description of the Prior Art] As a magnetic sensing element (magnetometric sensor) which detects the feeble MAG or a 
feeble magnetic field, the magnetoresistance-effect type magnetometric sensor (henceforth, MR sensor) is known from the 
former. By MR sensor, a magnetic field is detected using the magnetoresi stance effect from which the resistance of MR 
sensor changes according to magnetic field strength. Change of resistance by the magnetoresistance effect is symmetrical to a 
reversal magnetic field. Therefore, in order for MR sensor to detect the polarity (N or S) of a magnetic field, a bias magnetic 
field is given to MR sensor and it is made for change of resistance by the magnetic field to become unsymmetrical to the 
polarity of a magnetic field. In order to give a bias magnetic field, a conductor is prepared in the bottom of the magnetic pole 
of MR sensor, or a top, and there are a method which passes a bias current to the conductor, a method which arranges a 
permanent magnet film to magnetic pole ends. Although MR sensor detects a magnetic field by change of the direct current 
resistance of the conductor by the external magnetic field, change of direct current resistance is greatly influenced by the 
magnetic adjuster. The detection sensitivity of a magnetic field is 0.1% - 3% / Oe grade, and cannot say that it is not much 
high. There is a thing using the magnetic impedance effect as a magnetic sensing element which has detection sensitivity 
higher than MR sensor. In this kind of magnetometric sensor, a magnetic field is detected based on change of the impedance 
of the conductor in the magnetic circuit by change of the permeability of a soft magnetic material. The sensitivity of the 
typical thing of this kind of magnetometric sensor is more than 6% / Oe. 

[0003] The example of such a magnetic impedance effect use type magnetometric sensor is shown in JP,7-63832,A 
(henceforth the conventional example). Drawing 16 is the fragmentary sectional view of the magnetometric sensor of the 
aforementioned conventional example. With the composition of (a) of drawing 16 , the two magnetic substance 3 A and 3B 
was made to rival, the magnetic pole 3 was formed, and the conductor 2 is pinched between magnetic-substance 3A and 3B. 
Stair-like section 3D exists in magnetic-substance 3B. With the composition of (b) o fdrawing 16 , the insulating material 5 
was formed on plate-like magnetic-substance 4A, and the conductor 2 is arranged so that the center section of the insulating 
material 5 may be penetrated. Forming magnetic-substance 4B so that an insulating material 5 may be surrounded, the edge of 
the upper and lower sides of magnetic-substance 4B makes magnetic-substance 4A rival, and forms the magnetic pole 4. the 
above ~ the high frequency current is passed to a conductor 2, and a magnetic field is detected based on change by the 
external magnetic field of the impedance of a conductor 2 The bias magnetic field supposes that it will give by passing a 
direct-current bias current to a conductor 2. 
[0004] 

[Problem(s) to be Solved by the Invention] In the composition of (a) o fdrawing 1 6 , if a direct current is passed to a 
conductor 2, the direct-current bias magnetic field of an opposite direction will occur in each who shows the magnetic 
substance 3A and 3B by arrows 6 and 7. When there is an external magnetic field shown by the arrow 1, the direct-current 
bias magnetic field 6 of magnetic-substance 3 A will be able to be weakened because of an external magnetic field 1 and an 
opposite direction. Therefore, a direct-current bias magnetic field cannot be given effective in a magnetic pole 3. Moreover, 
with the composition shown in (b) o fdrawing 1 6 , in order that right-hand side magnetic-substance 4B may overcome an 
insulating material 5, it is made by the shape of a mountain. Therefore, stair-like section 4D is formed in the both sides of a 
mountain-like crowning. For the magnetic pole 3 which has stair-like section 3D, and the magnetic pole 4 which has stair-like 
section 4D, the impedance of a conductor when permeability is low and external magnetization is impressed is also a low as a 
result of various experiments of an artificer. Therefore, it became clear that the sensitivity as a magnetometric sensor is also 
low. this invention aims at obtaining the sensor of the magnetic impedance effect use with high sensitivity compared with the 
above-mentioned example of precedence. 
[0005] 

[Means for Solving the Problem] the member in which the magnetic sensing element of this invention has electric insulation - 
the 1st soft-magnetism film formed upwards - It is formed through the film of electric insulation on the soft-magnetism film 
of the above 1st, and has an electrode for connecting to an external RF generator the 2nd soft-magnetism film which has one 
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pair of electric lines or cables, the 3rd soft-magnetism film formed through the film of electric insulation on the 
soft-magnetism film of the above 2nd, and the aforementioned 1st pair electrical connection line. According to this invention, 
the element has the following operations and an effect. Three soft-magnetism films are accumulated through an electric 
insulator layer, a magnetic pole is formed, and the high frequency current is passed to some current pathes of the 
soft-magnetism film of the center of a magnetic pole. By this high frequency current, the magnetic field which surrounds a 
current path in the soft-magnetism film around the aforementioned current path arises. The magnetic flux according a 
magnetic pole to an external magnetic field changes the magnetic field around the aforementioned current path also into an 
external magnetic field in this state, and the impedance of a current path is changed. Since an impedance is inversely 
proportional to magnetic field strength, the size of an external magnetic field is detectable by detecting this impedance 
change. 

[0006] When the direction of an external magnetic field is perpendicular to the direction of the current which flows a current 
path, impedance change serves as the maximum. Therefore, by calculating the minimal value of an impedance, the direction 
of an external magnetic field is detectable. Since there is no big irregularity in the magnetic film of a magnetic pole, 
permeability is maintained at the highest state and the largest state has change of an impedance. Therefore, the magnetic high 
sensing element of detection sensitivity is realizable. 

[0007] The 1st soft-magnetism film formed on the member in which the magnetic sensing element of other viewpoints of this 
invention has electric insulation, The conductor formed in the part on the soft-magnetism film of the above 1st through the 
film of electric insulation, the above on the soft-magnetism film of the above 1st - the 2nd soft-magnetism film formed in 
other portions except the portion in which the conductor was formed through the film of electric insulation - the above - the 
3rd soft-magnetism film formed through the film of electric insulation on a conductor and the 2nd soft-magnetism film, and 
the above - pass a connection to the ends of a conductor - it connects - having - the above it has an electrode for 
connecting a conductor to an external RF generator Since a current path is a conductor, direct current resistance can make the 
RF current which flows a current path low increase [ according to this element ] in addition to the aforementioned operation 
effect. Thereby, the sensitivity of magnetic detection improves further, the flux density in the magnetic pole furthermore 
produced by the external magnetic field - a conductor - since it becomes high on the outskirts, substantially, rather than an 
actual magnetic field, a strong magnetic field can be given and detection sensitivity improves further 
[0008] Two or more 1st soft-magnetism films formed in parallel to the member top in which the magnetic sensing element of 
other viewpoints of this invention has electric insulation, At least two conductors which maintained predetermined clearance 
and were formed through the film of electric insulation on each of the soft-magnetism film of the above 1st, the above on each 
of the soft-magnetism film of the above 1st -- the 2nd soft-magnetism film formed in other portions except the portion in 
which the conductor was formed through the film of electric insulation - the above - the 3rd soft-magnetism film formed 
through the film of electric insulation on a conductor and the 2nd soft-magnetism film - the above formed on each of the 
soft-magnetism film of the above 1 st - it has an electrode for connecting in the end of the ends of the connection which 
connects two conductors in series even if few, and the aforementioned connection, and connecting with a RF generator 
According to this element, since two or more conductors are connected in series, change of the impedance of a conductor 
increases in proportion to the number of the conductors connected in series. Consequently, detection sensitivity of an external 
magnetic field can be sharply made high. 

[0009] The step at which the manufacture method of the magnetic sensing element of this invention forms the 1st rectangular 
soft-magnetism film on an insulating substrate, Etching processing is performed to the step which forms an electric insulation 
film on the soft-magnetism film of the above 1 st, the step which forms a soft-magnetism film all over an insulating substrate 
including the upper surface of the aforementioned electric insulation film, and the aforementioned soft-magnetism film. The 
step which leaves the connection of the couple for connecting between the 2nd rectangular soft-magnetism film and the 
soft-magnetism film of the above 2nd, and the electrodes formed at a next step, and removes other portions, It has the step 
which forms an electric insulation film on the soft-magnetism film of the above 2nd, the step which forms the 3rd 
soft-magnetism film on the aforementioned electric insulation film, and the step which forms the electrode of a couple so that 
a predetermined distance may be separated on the aforementioned insulating substrate and it may connect with the connection 
of the soft-magnetism film of the above 2nd, respectively. 

[0010] The manufacture method of the magnetic sensing element of other viewpoints of this invention The step which forms 
the 1st rectangular soft-magnetism film on an insulating substrate, the step which forms an electric insulation film on the 
soft-magnetism film of the above 1st, It leaves the film of the aforementioned conductor only to the center section on the step 
which forms the film of a conductor on the aforementioned electric insulation film, and the aforementioned electric insulation 
film. And from the conductor of the center section which it left the account of before, it is prolonged on the 1st 
soft-magnetism film of the aforementioned rectangle at an abbreviation perpendicular. The step which leaves the connection 
of the couple for connecting with the electrode formed at a next step, removes others by etching processing, and forms the 
connection of a conductor and a couple, the above » the step which forms an electric insulation film on a conductor, and the 
step which forms a soft-magnetism film on the aforementioned electric insulation film - the above — the step and the above 
from which the soft-magnetism film near the conductor is removed by etching - the step which forms an electric insulation 
film on a conductor and a soft-magnetism film - It has the step which forms the 3rd soft-magnetism film on the 
aforementioned insulator layer, and the step which forms the electrode of a couple so that predetermined distance may be 
separated on the aforementioned insulating substrate and it may connect with the connection of the aforementioned couple 



2 of 7 



9/16/2003 2:25 PM 



http://wvvw4.ipdl.jpo.go.jp/cgi-bin/tran.web.cgi.ejje 



electrically, respectively. 
[0011] 

[Embodiments of the Invention] Hereafter, the example of the magnetic sensing element of this invention is explained with 
reference to drawing 15 from drawing 1 . 

[00 1 2] « - 1 st example» ~ drawing 1 is oblique projection drawing of the magnetic sensing element of the 1 st example of 
this invention Drawing 2 is a cross section in the cross section shown by the II-II line of drawing 1 . the band-like conductor 
which carries out predetermined distance ****** parallel on the insulating substrate 10 of the nonmagnetic object of 
TiNiMgOx preferably as a ceramic as drawing 1 is shown - the electrodes 1 1 and 12 of the spatter film of a copper system 
are formed preferably As a ceramic material, TiCaOx etc. can be used other than Above TiNiMgOx. As electrodes 1 1 and 12, 
the spatter film of an aluminum (aluminum) system or a golden (Au) system, a plating film, a vacuum evaporationo film, etc. 
can be used other than the above-mentioned copper system spatter film. The thickness of an insulating substrate 10 is about 
0.5mm, and the thickness of electrodes 1 1 and 12 is about 2.0 micrometers. Between the electrode 1 1 and the electrode 12, 
the magnetic pole 20 which makes the principal part of this magnetic sensing element is formed. A magnetic pole 20 has the 
laminated structure of the 1st magnetic film 13, the 2nd magnetic film 14, and the 3rd magnetic film 15, and the nonmagnetic 
insulator layer 21 of Si02 film with a thickness of 0.1 micrometers is formed among each magnetic films 13-15. Magnetic 
films 13-15 are films of soft magnetic materials, such as FeTaN, and the thickness is about 0.5 micrometers. A magnetic film 
14 has the connections 16 and 17 which intersect perpendicularly with the longitudinal direction. Connections 16 and 17 are 
formed on the insulating substrate 10 using the same material as a magnetic film 14. Each end face 18 of the portion aslant 
formed to the substrate side 10 of connections 16 and 17 is electrically connected to the magnetic film 14. Moreover, each 
end face 19 of the portion which touches the insulating substrate 10 of connections 16 and 1 7 is electrically connected to 
electrodes 1 1 and 12, respectively. If high-frequency voltage is impressed by RF generator 100 between an electrode 1 1 and 
12, the high frequency current will flow the current path which results in an electrode 1 1, a connection 16, a magnetic film 14, 
a connection 17, and an electrode 12. The RF magnetic field shown in the circumference of current-path 16A in the magnetic 
film 14 connected to the connection 1 6 o f drawing 1 in the cross section of drawing 2 by this high frequency current by the 
arrow arises. 

[0013] Although the electrode 1 1 and the form where one magnetic pole 20 was formed among 12 are shown by the magnetic 
sensing element shown in drawing 1 , a magnetic pole 20 is not restricted to one. In other examples of this example shown 
with the plan of drawing 3 , four magnetic poles 20A, 20B, 20C, and 20D are formed. The number of magnetic poles 20 is not 
restricted to four pieces, and can be made into arbitrary numbers. Four magnetic poles 20A-20D are electrically connected in 
series by the connection 25. The both ends of a series-connection object are connected to electrodes 1 1 and 12, respectively. 
What is necessary is just to arrange the conductor (illustration ellipsis) which generates a direct-current bias magnetic field 
near the magnetic pole 20, in order to give magnetic bias to the magnetic sensing element shown i ndrawing 1 of this example. 

[0014] The high frequency current of frequency 10MHZ is passed between the electrode 1 1 of the field indicator of this 
example, and an electrode 12, and the impedance of current-path 16A in a magnetic film 14 changes also in the external 
magnetic field shown by the arrows 30, such as earth magnetism. By detecting this impedance change, magnetic field strength 
is detectable. It is the easiest to connect resistance in series between RF generator 100, and an electrode 1 1 or 12 as the 
method of detection of change of an impedance, and to detect amplitude change of the high-frequency voltage between the 
ends children of resistance. As other methods, you may detect amplitude change of the high-frequency voltage of the ends of 
current-path 16A. Change of an impedance serves as the maximum, when the longitudinal direction of a magnetic pole 20 is 
in agreement with the direction of an external magnetic field. Thereby, the direction of an external magnetic field is 
detectable. 

[0015] in the magnetic sensing element of this example, the front face (20 upper surfaces i ndrawing 1 ) of a magnetic pole 20 
is flat, since there is no step like stair-like section 4D of (b) o f drawing 16 of the conventional technology, the magnetic 
properties of a magnetic film 15 do not get worse, and high permeability is obtained -- things are made Therefore, change of 
the impedance of current-path 16A to change of an external magnetic field 30 is large, and the magnetic sensing element 
which has high detection sensitivity can be realized. Since the cross-section configuration of the magnetic film 14 connected 
in connections 1 6 and 1 7 and the cross-section configuration of the magnetic films 1 3 and 1 5 of the upper and lower sides 
which sandwich a magnetic film 14 are substantially equal, the magnetic flux by the external magnetic field 30 passes along 
magnetic films 13, 14, and 15 equally. Therefore, a magnetic sensing element with the sufficient linearity of the change of an 
impedance to the strength of an external magnetic field is obtained. 

[0016] In the example of drawing 3 , since the connection 25 of four magnetic poles 20A-20D is connected in series mutually, 
the variation of the impedance by the external magnetic field increases 4 times compared with the thing of drawing 1 . 
Therefore, the detection sensitivity of a magnetic sensing element also increases 4 times, and can obtain the magnetic sensing 
element of high sensitivity. Although detection sensitivity becomes high so that the number of magnetic poles 20A-20D is 
increased, it is necessary to make high an impedance and voltage of the RF generator which passes the high frequency current 
since it becomes high. What is necessary is just to set up the number of magnetic poles suitably according to the purpose of 
use. 

[00 1 7] « ~ 2nd example» - the magnetic sensing element of the 2nd example of this invention is explained with reference 
to drawing 4 and drawing 5 Drawing 4 is oblique projection drawing of the magnetic sensing element of the 2nd example, and 
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drawing 5 is the V-V cross section of drawing 4 . In the following examples, the same portion as an example 1 is constituted 
by the same material. In drawing 4 , the electrodes 1 1 and 12 of the band-like conductor which carries out predetermined 
distance ****** parallel are formed on the nonmagnetic insulating substrates 10, such as a ceramic. The thickness of an 
insulating substrate 10 is about 0.5mm, and the thickness of electrodes 1 1 and 12 is about 2.0 micrometers. The magnetic pole 
40 is formed among electrodes 1 1 and 12. The magnetic pole 40 has the band-like magnetic films 33, 34, and 35 formed one 
by one on the insulating substrate 10. The center section is divided by the conductors 36, such as copper, as a magnetic film 
34 is shown in the cross section o f drawing 5 . A conductor 36 and magnetic films 33, 34, and 35 are electrically insulated by 
insulator layers 21 and 21 A, respectively. In the both-sides side of a magnetic film 34 shown in drawing 4 the conductor 36 
is connected with each flat part 36B formed in the front face of an insulating substrate 10 through each slant-face section 36A. 
Each end-face 36C of both flat part 36B is connected to electrodes 1 1 and 12, respectively. Insulator layers 21 and 21 A 
insulate electrically, respectively between magnetic films 33 and 34 and between magnetic films 34 and 35. Magnetic films 33 
and 35 are films of FeTaN, and both thickness is about 0.5 micrometers. The magnetic substance 34 is also the film of FeTaN 
and thickness is about 1.0 micrometers. Insulator layers 21 and 21 A are films of Si02, and thickness is about 0.1 
micrometers. 

[00 1 8] The manufacture method of the magnetic sensing element of this example is explained with reference t cdrawing 4 , 
drawing 5 , and drawing 6 . (d) is the cross section of each process of the manufacture shown in the same cross section as 
drawing 5 from (a) of drawing 6 . A soft-magnetism film is formed on a substrate 10, by etching, it leaves the band-like 
portion used as the magnetic film 33 of (a) of drawing 6 , and others are removed. The insulator layer 2 1 of Si02 with a 
thickness of about 0.1 micrometers is formed on a magnetic film 33. Film 36F of conductors, such as copper, are formed on 
an insulator layer 21, by etching, as shown in (b) o fdrawing 6 , it leaves a conductor 36, and others are removed. 
[0019] After forming insulator layer 21 A (preferably Si02 film) on a conductor 36, magnetic-film 34A of the almost same 
thickness as a conductor 36 is formed on insulator layers 21 and 21 A. If the lobe of magnetic-film 34 A is removed as shown 
in (c) of drawing 6 , the magnetic film 34 divided by the conductor 36 will be obtained. Insulator layer 21 A of Si02 film is 
further formed on a magnetic film 34, and on insulator layer 21 A, as further shown in (d) of drawing 6 , a magnetic film 35 is 
formed, a small portion of ends of the aforementioned magnetic film 35 - a remote position » and a conductor -- conductors, 
such as copper with a thickness of about 2.0 micrometers which omitted illustration i ndrawing 6 so that it might connect with 
36B and it is thin to the electrodes 1 1 and 12 shown in drawing 4 , ~ a film is formed a conductor ~ by membranous etching, 
it leaves the portion of electrodes 1 1 and 12, other portions are removed, and the magnetic sensing element of this example is 
completed 

[0020] At this example, as shown in drawing 5 , when a magnetic sensing element is in an external magnetic field 30, 
magnetic flux passes by edge field 40A of a magnetic pole 40 along magnetic films 33, 34, and 35 dispersedly so that the flux 
density per cross section of the thickness direction may become uniform as an arrow shows. In addition, the length of an 
arrow shows flux density. Since the thickness of a magnetic film 34 is the double precision of the thickness of magnetic films 
33 and 35, the magnetic flux which passes along a magnetic film 34 becomes almost the same as the sum total of the magnetic 
flux which passes along magnetic films 33 and 35. In central field 40B of a magnetic pole 40, since the magnetic flux of a 
magnetic film 34 is divided into two and it flows into magnetic films 33 and 35, the flux density of magnetic films 33 and 35 
is doubled. That is, the strength of an external magnetic field doubles seemingly [ near the conductor 36 ]. Consequently, 
high-frequency voltage is impressed by RF generator 100 between an electrode 1 1 and 12, change of the impedance by the 
external magnetic field 30 when passing the high frequency current to a conductor 36 becomes large, and high detection 
sensitivity is obtained. 

[0021] Each magnetic films 33 and 34 o fdrawing 5 of the 2nd example or 35 does not need to be the film of a monolayer 
which was not necessarily illustrated. For example, you may take multilayer structure as shows a detail suitably with the band 
of the frequency to be used, and the configuration of a magnetic pole desired by (b) an ddrawing 8 of (a) of drawing 7 , or 
drawing 7 . For example, as shown in (a) of drawing 7 , the magnetic films 33, 34, and 35 electrically insulated by insulator 
layers 21 and 21 A are magnetically cut in the thickness direction (the vertical direction in (a) of drawing 7 ) by the very thin 
nonmagnetic insulator layer 120 (the narrow in each magnetic film which performed and showed hatching Si02 insulator 
layer of 5nm ** shown by the level line) with a thickness of 5nm. When it carries out like this, static magnetism-combination 
is produced between the vertical layers of the magnetic film made by being cut, and it is hard coming to generate a reflux 
magnetic domain on a magnetic-film front face, and is effective in magnetic-domain structure being stabilized. Since a 
magnetic domain is not confused from the case of a monolayer when the width of face (size of the direction of [ from this side 
of space ] the back in (a) of drawing 7 ) of a magnetic pole is narrowed by this, it is stabilized and becomes easy to obtain 
high permeability. The magnetic sensing element which has high sensitivity also in the small narrow-width magnetic pole of 
an anti-magnetic field as a result can be obtained. 

[0022] On the other hand, magnetic films 33 1 and 352 may be formed in the upper and lower sides of the above-mentioned 
composition like the modification of (b) o fdrawing 7 through the nonmagnetic insulator layers [ being still thicker (thickness 
in which an electric insulation is possible) ] EI2 and Ell, and the magnetic pole by magnetic films 331, 332, 341, 342, 351, 
and 352 may be constituted. It becomes possible by insulating each magnetic film electrically by the insulator layer 121 to 
prevent the so-called EDI current loss. Magnetic films 331, 332, 341, 342, 351, and 352 are magnetically separated by the 
nonmagnetic insulator layers 107b, 106b, 105b, 103b, 102b, and 101b, respectively. In addition, Conductors 104a and 104b 
are equivalent to the conductor 36 of drawing 5 . Consequently, a small narrow-width magnetic pole of an anti-magnetic field 
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which was described above can be made to drive on higher frequency. Since an impedance increases in proportion to the 
frequency, sensitivity still higher than the above-mentioned example can be obtained in this case. 

[0023] Drawing 8 expanded the portion of the field shown by VIII to (b) of drawing 7 , and showed the example of the size of 
each part as a suitable example. Moreover, the sign corresponding to (b) of drawing 7 was attached and shown in each 
portion. Magnetic films 33F, 34F, and 35F correspond to the magnetic films 33, 34, and 35 of drawing 5 , respectively. 
Insulator layers 2 1 E and 2 1 F correspond to insulator layers 21 and 2 1 A, respectively. As shown in drawing 8 , magnetic films 
33 F, 34F, and 35F are divided into vertical two-layer one by the nonmagnetic insulator layers 101b-107b for 
magnetic-domain stable [ of 5nm respectively very thin Si02 ]. Moreover, the nonmagnetic insulator layers EI2 and EI 1 of 
the upper and lower sides of the thickness (0.1 micrometers) which can be insulated electric added and prepared in the upper 
and lower sides of penetration electric conductor 104b have the large effect of preventing EDI current loss, further — insulator 
layer 21of ** 2nd of 1st insulator layer [ of the 2nd lower shell ] 21, and 2nd upper shell A - each - Si02 of 0.1 -micrometer 
** a film - penetration - a conductor - 104b is insulated In this example, except that small depression 35 A is shown in the 
front face of the magnetic film 35 of the best layer since the thickness of a conductor 36 is almost the same as the thickness of 
a magnetic film 34 as shown in drawing 5 , it is almost flat. That is, since there is no big irregularity like stair-like section 4D 
shown in (b) of drawing 16 of the conventional technology, decline in the permeability by it can be avoided and a magnetic 
sensing element with high permeability can be realized. Also in the same external magnetic field, the flux density of central 
field 40B becomes high, so that the permeability of a magnetic pole 40 is high. Therefore, impedance change of a conductor 
36 also becomes large and detection sensitivity also becomes high. 

[0024] Two or more magnetic poles 40 of the 2nd example may be arranged in parallel like the magnetic poles 20A-20D of 
drawing 3 , and may be arranged. If it does in this way, each conductor 36 of two or more magnetic poles 40 will be 
connected in series, and the impedance change by the external magnetic field will become large in proportion to the number 
of magnetic poles 40. 

[0025] « - 3rd example» - the magnetic sensing element 100 of the 3rd example of this invention is explained with 
reference to drawing 9 and drawing 10 Drawing 9 is the plan of the magnetic sensing element of this example. Drawing 10 is 
a cross section in the cross section shown by the X-X line of an one magnetic pole 5 1 of drawing 9 , for example, a magnetic 
pole. As drawing 9 is shown, the electrodes 43 and 44 of a conductor with a thickness of about 2.0 micrometers are formed 
with the predetermined interval on the nonmagnetic insulating substrates 10, such as a ceramic. Among electrodes 43 and 44, 
six magnetic poles 51, 52, 53, 54, 55, and 56 maintain a fixed interval, and parallel arrangement is carried out. Magnetic poles 
5 1-56 have the same configuration substantially altogether, and show a cross section, one [5 1 ], for example, the magnetic 
pole, in it, to drawing 10 . 

[0026] In drawing 10 , a magnetic pole 5 1 has Conductors 47A and 48A in two places. The structure of Conductors 47A and 
48A and the magnetic films 50, 57A, 57B, 57C, and 58 of the near is substantially [ as the conductor 36 of drawing 5 , and the 
structure of the near ] the same, the conductor on the right-hand side of each electrodes 5 1 -56 - 47A - connection - it 
connects in series mutually partly by the conductor 47 moreover, the conductor on the left-hand side of each electrodes 5 1-56 
-- 48A - connection - it connects in series mutually partly by the conductor 48 the conductor of an electrode 5 1 - the 
conductor of 47A and an electrode 56 - 48 A — connection - the conductor 45 connects connection — the current path from 
an electrode 43 to an electrode 44 is formed of conductors 45, 47, and 48 The number of the magnetic poles 51-56 shown in 
drawing 9 may not be limited to six, and there may be well at least than six. [ more ] 

[0027] Operation of this example is explained below, if the high-frequency voltage from RF generator 100 is impressed 
between an electrode 43 and 44 in drawing 9 — from an electrode 43 — each — a conductor 47 - each — conductor 47A and 
connection - a conductor 45 - each - a conductor 48 - each - a conductor - pass 48A ~ the current in inverse proportion to 
the impedance of a current path flows the current path which results in an electrode 44 

[0028] The thick white arrow 30 shows to drawing 9 on behalf of the magnetic field detected by the magnetic sensing element 
1 10 of this example. Magnetic flux passes along the magnetic sensing-element 1 10 whole like what shows magnetic poles 
5 1-56 also in the almost uniform external magnetic field 30 a tdrawing 5 of the 2nd example of the above. Thereby, the 
impedance of the conductors 47A and 48 A of each magnetic poles 51-56 decreases. Consequently, the impedance between an 
electrode 43 and an electrode 44 can decrease, and an external magnetic field can be detected. 

[0029] this example — two places of each magnetic poles 5 1-56 - Conductors 47A and 48 A - preparing - and conductor 
47A of each magnetic poles 51-56 and a conductor since 48 A is connected in series, change of the impedance by the 
external magnetic field 30 increases sharply In the example o fdrawing 9 , it increases 12 times (6x2) compared with the thing 
of drawing 4 . Consequently, the sensitivity of magnetic detection also increases 12 times. 

[0030] « - 4th example» - the magnetic sensing element of the 4th example of this invention is explained with reference 
to drawing 1 1 The substantial composition of the magnetic sensing element of this example is the same as the thing of 
drawing 4 of the 2nd example of the above. Drawing 1 1 is the cross section of the magnetic pole 60 of the magnetic sensing 
element of this example, and is equivalent to the cross section of drawing 5 . this example is related with the method of 
passing a direct current, in order to give a direct-current bias magnetic field to a magnetic pole 60. By the method shown in 
(a) of drawing 1 1 , a direct current is passed to the magnetic film [ directly under ] 33 of a conductor 36. In order to pass a 
direct current, the feeding point 61 of the magnetic film [ directly under ] 33 of a conductor 36 is connected to the positive 
electrode of DC power supply, and the feeding point of the background (position of the tooth back of paper) of the magnetic 
film 33 which is not visible is connected to a negative electrode in this drawing. This passes current toward the back from this 
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side of space. The lead wire linked to the feeding point 61 can be made from the etching process which forms a magnetic film 
33 easily and easily by leaving the portion of the magnetic film following the feeding point 61 on an insulating substrate 10 by 
the width of face of the longitudinal direction of drawing of a conductor 36, and the width of face of the same grade. Since the 
one feeding point 61 is at a magnetic film 33, structure is easy. However, the direct-current bias magnetic field given to a 
magnetic pole 60 is a little uneven. 

[003 1 ] By the method shown in (b) o f drawing 1 1 , the two feeding points 62 and 63 which are a little separated from the 
conductor 36 of a magnetic film 33 are connected to the positive electrode of DC power supply, and the two feeding points of 
the background of the magnetic film 33 which is not visible drawing are connected to a negative electrode. This passes current 
from this side of space toward the back to the feeding points 62 and 63. The direct-current bias magnetic field given to a 
magnetic pole 60 as a result becomes homogeneity from the case of (a) of aforementione ddrawing 1 1 . In addition to the 
feeding points 62 and 63 of (b) of drawing 1 1 , by the method shown in (c) of drawing 1 1 , the two feeding points 64 and 65 
are formed also in a magnetic film 35. Current is passed from this side of space toward the back to the feeding points 62 and 
63, and current is passed from the back of space toward this side to them at the feeding points 64 and 65. According to the 
method of (c) of drawing 1 1 , a direct-current bias magnetic field becomes uniform far rather than the method of (b) of 
drawing 1 1 . According to this example, a big direct-current bias magnetic field can be given to a magnetic pole by the 
comparatively few direct current. 

[0032] « - 5th example» - the magnetic sensing element of the 5th example of this invention is explained with reference 
to drawing 12 and drawing 13 Drawing 12 is oblique projection drawing of the magnetic sensing element of this example, and 
drawing 13 is the XIII-XIII cross section of drawing 12 . In drawing 10 and drawing 1 1 , on the nonmagnetic insulating 
substrate 10, predetermined distance is separated and electrodes 1 1 and 12 are formed. The magnetic pole 70 is formed 
among electrodes 1 1 and 12. A magnetic pole 70 has the magnetic film 33 with a thickness of about 0.5 micrometers formed 
on the insulating substrate 10, and the magnetic films 34A and 34B with a thickness of about 1.0 micrometers formed through 
the insulator layer 21 with a thickness of about 0.1 micrometers on the magnetic film 33. Between magnetic-film 34A and 
magnetic-film 34B, a conductor 36 maintains an insulation magnetic films 34A and 34B and in between, and is prepared. The 
magnetic film 72 with a thickness of about 0.5 micrometers is formed through insulator layer 21 A on magnetic films 34A and 
34B and the conductor 36. the connection in which the conductor 36 was formed on the insulating substrate 10 - pass 
conductors 74 and 75 - it connects with electrodes 1 1 and 12 electrically, respectively In this example, the magnetic film 72 
is formed only near the conductor 36. 

[0033] Generally, if the magnetic film of a magnetic sensing element is placed into an external magnetic field, an 
anti-magnetic field will arise in a magnetic film. It is known that an anti-magnetic field is proportional to the total thickness of 
a magnetic film. In this example, by having formed the magnetic film 72 of the best layer only near the conductor 36, in 
portions other than about 36 conductor, it becomes only a magnetic film 33 and magnetic films 34A and 34B, and the total 
thickness of a magnetic film is thinner than the thing of each aforementioned example. Thereby, anti-magnetic field strength 
also decreases and about 36 conductor [ by the external magnetic field ] magnetic flux increases. As a result, impedance 
change of a conductor 36 also becomes large and its sensitivity of magnetic detection improves. Since there is no big 
irregularity in the about 36-conductor magnetic film 72, permeability is also kept high and its detection sensitivity improves 
also from this point. 

[0034] « - 6th example» ~ the magnetic sensing element of the 6th example of this invention is explained with reference 
t0 drawing 14 Drawing 14 is the cross section showing the same cross section as drawing 13 of the 5th example of the above. 
In drawing, the magnetic film 81 with a thickness of about 0.5 micrometers is formed in the central field of the nonmagnetic 
insulating substrate 10. The conductor 36 is formed in a center section after forming the insulator layer 82 with a thickness of 
0.1 micrometers on a magnetic film 81. the above on an insulator layer 82 -- magnetic films 83A and 83B are formed in the 
portion except the portion of a conductor 36, and the insulator layer 85 is formed on a conductor 36 and magnetic films 83A 
and 83B The magnetic film 86 is formed on the about 36-conductor insulator layer 85. 

[0035] According to this example, since the laminating of the magnetic films 81, 83 A, 83 B, and 86 is carried out near the 
conductor 36, the total thickness of a magnetic film is about 2 micrometers. However, at the right-and-left both ends of 
drawing, since it is only magnetic films 83 A and 83 B, thickness is about 1 micrometer. By most magnetic poles 80, with 1 
micrometer, since the thickness of a magnetic film is thin, anti-magnetic field strength becomes still smaller than the thing of 
the 5th example of the above. An external magnetic field becomes large in efficiency by this, and the sensitivity of magnetic 
detection improves. If the thickness of furthers 83A and 83B is larger than total of the thickness of magnetic films 8 1 and 86, 
since flux density becomes large by about 36 conductor, it will turn into high sensitivity Drawing 15 is the cross section 
showing the feeding point of a direct current for giving a direct-current bias magnetic field to the magnetic pole 80 of this 
example. In a magnetic film 8 1 , current is passed from this side of space toward the back to the two feeding points 88, and 
current is passed from the back of space toward this side to them at a magnetic film 86 at the two feeding points 89. Thereby, 
a uniform direct-current bias magnetic field can be given to a magnetic pole 80. 
[0036] 

[Effect of the Invention] As each above example explained in detail, according to this invention, the laminating of the three 
magnetic films is carried out through an insulator layer, and a magnetic pole is formed. RF current is passed to the current 
path formed in the magnetic film of the center of a magnetic pole, and the impedance of a current path changes a magnetic 
pole also into an external magnetic field. Since change of an impedance corresponds to the strength of an external magnetic 
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field, it can detect the strength of an external magnetic field, since there is no big irregularity on the surface of a magnetic pole 
- permeability - it is kept high and impedance change of the current path by the external magnetic field becomes large As a 
result, the magnetic high sensing element of detection sensitivity is obtained. 



[Translation done.] 
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<7)^*i*l3WWI!8*^l*l k -IWI. k * ®*k & 

a. 

[ooi5] *mmm<7)W$mitim?x'te. wm2 oo 

a® ( 11 £fcft!> 2 0 0±ffi ) tfWCb 0 , 
m<m 160(b) OPgKtfgH DOj; o&gtg|5#&^ 

fcte*t*4*a»l 6 A*M yh-^>x«»^i 
16,17 x'^taf)^ x \ ^hwtm 1 4 oifffi^ 

ttk , KtilB 1 4 tr±T*)«ttII* 13, 1 5 off 
BWtttflWWfc* L v mvq , 3 0 fc J: 4 flCR 

(45814SI1 3, 14,1 5£«9(Cjl*. -Wctf), * 

mftosts tc^-r & >f y e-r y^oswi:oii«tt*« 

[0 0 16] H 3 (7)WT14 4 ocoa® 2 OA- 2 0Dc7) 

J: 4 >f y e-^yx^fin#. Si l o £>tf)£Jt< 

2 0 A~2 0D^m^iiW5i:^tti!SJg^< ; 5r-l. 
4 y£-^y*fc£<££OTrffiffiai^£8E-rjS 

[0017] «m 2n»> *mm2mmm<?)®& 
fa&m?iz^xm4mm5Z£%tLxmit&. m 

(414 <7)v- viitfflia-c'$)i. . MTcommMiz&^xm 
mmi bmmmfiW)tfm.z m&ztix^ 
i. H4^i3^t, *7 v mcr>im&<7)fflmmi 
on±mimmixxm?mtt<r>mmft<r>m® 1 
1 , 1 2mtfhtix\^h. mmmi omzim 

0. 5mmT*D» <SI1 1 , 12c0li${4^2. Om 
nTC*4. MMI 1 k 1.2«IBfctt. &&4 0#!£tt£ 

^«<7)EB14Jg|3 3, 34, 3 5**1/0**. ft 
ttJS 3 4 am 5 WBriBHt=^ J: 3 fc , 
»*3 6tcJ:")*Br8*iTV^. 3£tt3 6fc, »ttJI3 
3, 3 4, 3 5kfcteft*'*UftSR2 1 , 2 1AfcJ:9 
1B««C««$it'CV^. @4^-rS5ttJi3 4«0Ml] 
fflCfc V *T , mW 3 6 J4**l<e*ltf>$ffi3B 3 6 A * g 



3 6B£0&tf-?O*6. p5Tfil»3 6B^<tftw0 

^ffi3 6Ciim^i i k 1 2fc*ii'mjea$nT^ 

4. &ttl£3 3k 34(7)53, &t/$ttl£3 4 k 3 5WISI 
(i-tftefiteBBte 1,21 ACJ:->-C«««fcttl»S 
*UO>*. &ttil3 3&tf3 5ii, WitfFeTaNO 
«T* 0 , H$ UftfCti 0 . 5 ju mtft h . EStttt 3 4 
iFeTaN<7)§iT-£> , ), Jf Stifll • 0jum"C*4. 
I£ftl2 1,21 Alibi's i 0 2 <0«f * 0 , 
{4$*;0. ljumTfeS. 

[0018] *mmm<?)®.%®iiim z ?<7)mmmi / z^ 

T, 04, H5&V06&«BLrKW6. H60 
( a) *WS> < d ) li, H5 fc|s)tffirffiT^MjSo#I 

•y^y^fciO, H6<7) (a) ^B8ttffil3 3k*4«« 

o. i/zmwsio 2 ^*e««2 i£ffM-ri>. ffisas 

2 1 co±fc«B*«^l*^ffi3 6 F «L. x-yf-y^- 

nj;oii6o <b) iZ7Fcrxdizmw3e^mixm 

[00 19]#ft36c7)±tl6«2 1A (#*L<tt 
Si0 2 M) Sr»jSL/S». *feSM2 1k2 1A<7)± 
(C, Wtt3 6fc«ffHtW§^ttK3 4A£»jjW- 

06O (c) t^-TctdtC, «ttffll3 4AWgiaj« 
SrBte-r* i: , ^*3 6T*BfSilfcatttM34**f»6 
«fflR3 4*>±(CJEfcS i 0 2 JRC0f6t%Bt2 1 A 
Sr^fiict, K(cifiBB2 1 Ai0Ji}C|16O ( d ) fc^rT 
i 3 CBMtJBS 3 5 &^fi£-TI> . ffieiStt^ 3 5 OMffiO 
'JrLfflxtzm.X'fr'oMm 6 B kSgttS<i4«{cH6 
T{4H^^B&Uc, 04^-f^l 1, 1 2k=5rl, 

2 . o At mcomtc mmvmzMfct & . 

OXyf-y/tiO. till, l 2<oaf»^«LTfl& 
4. 

[0020] *HMSffCC(4. H 5 fcjjcf J: o fc, ISm^ 

\tim?tf9h8m%-3 o rttc** k * , w&4 o^um 

®4 0 AT'li, BDRJa^EPT^- <t 3 (COttK3 3 , 3 

4^3 5 imzutomwu&t: 

Srli^U'CV^. mttM3 4(7)Jf§(i, ttttK3 3At^ 

3 5m2<7)2feX'*>&<r>X\ Kffii3 4^ai>fi^ 
(4, 8SMtK3 3X1^3 5*a4«5K<^&W-k«{a:Rtt 

«ffi4 0^tfifc««4 0B-Ctt» mtt)i3 40iS 
^(420(I^*>tiT. 8ttli3 3 k 3 5 icSA-titf) 

t, afiM 3 3 k 3 5 ^mmmummth . -r=5r^*> 
fifflrt*. -e^m, tin. i 2mzT$mmMi 

0 0 i. 0 SffljftSE* MP L , ^ft 3 6 icftjfism^ 

flaw** < =sr o , s^ttajaa^^^<t & . 
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[00 2 1] Sil2O|IM0JO05O#iai41l3 3, 34 
Xlt 3 5 (i . ito? L t> 0* t J: 3 &#-JlO§lT"$> 4 

6B3«O»«fcJ:oraS07^ (a) X&®7<7) 

( b ) m®8X'&M*7f;t£o%mmm^xi> 

J*v\ fcfcittH7«) (a) oidfc. IGKR2 1. 2 
lA"C«R«fci6»5*lfc«1tlR3 3, 34, 3 5$:, 

miim*-5nm<r>mm^mm&®mi 2 0 (a 

Lfc5nmW*>S i 0 2 J6ii§i) TH^fa (07(7) 
(a) ro±T;fr|6]) fcOSMWiflWrfi. .rat 4 

i 0, (07O ( a ) TJ4KiBO*IW»feWtt 

^co^[fiioii£) iwht&feiz. %-m<v%££m 
[0022] -^rH7c7) ( b ) <mBm<nz. a fc, ±ia 

»j£0±TfcSfcfcJS*> («S0Wi:*fiB*«Ii&fl:J5*) 
<^HK13He«ME I2.EI1 £tf-LT, 5MI3 3 
1, 3 5 2£lSltT, M33L 3 3 2. 34 1, 
342. 35 1. 3 5 2fcJ:4affi£fl|j£l/TiJ:>\ 

&BM£S&i*j& 1 2 1 -ciKiwkittiw- * - 1 t «t o 
i vb>9> sx-f -f # u y bH*£R&C: *W5f l> . 

Egffil 33 1, 332, 341, 342. 351, 35 
2te*tl?tl.imWm%tl07b. 10 6b. 10 
5b. 103b, 102b, lOlbtW^i? 
flTHS. &fc«ftl 04a, 1 O4bJ205Oagft3 
6 (Cffl 4 . * OifgH, ±1 E t/c J: d £R®#0/h£ 
ttKIHHttJ: 0Kv»JiiiHjraB»S-tt-5ii:*«TS 
6. 4 ye-^y*a*ojf«£Jt0JLT«:^4o 

fc#T'#4. 

[0 0 2 3] 08Ji, 07O (b) (CVIIITSLfclW* 

o^s-^lt. nmm$mtLx<7)&ummm\ 

Sr^Lfc. *fc#»#fctt07tf> (b) fc#Ct4flrf 
fcttLTSU:. ©tt$t3 3F. 3 4F, 3 5FI1. * 
*vm05OM£3 3, 3 4, 3 5fc*fiSl/CV>S. 
tt»K2 1 E&1/2 1 Fte^ftehJ£5t§i2 l&tf 2 1 
AfcrftlS IX Wg> . 08 (c* Ltz J: a £8t£K 3 3 F . 
34F&tf3 5Ffi, **i**tfMRfcf»V»5nm*>Si 
O 2 <7>aK$gffl^HBEtttttWS 1 0 1 b - 1 0 7 b T- 
±T2JBC$Ht£*iT^4. ifcRiWSWfla 0 4 b 

(0. Um)«iT^)«tt^iIEI2. Ellli 

*>£>2#BOSI10*£iHB?2 l£±fr£>2#gOJg20 
^d2 lAiiMil^O. l/zmjp*)S i0 2 HT'S 



iisa i o 4 b am * ff a . *satwcn , 0 5 tc* 

•fiat, «^3 4ttJPSfc»tt3 60J¥$#(3iB1S| 

fl$O0 160(b) tC^tPMtfSM DO i a&*#& 
M2£^OT, W;:J:43§K$OffiT£$tt4,rfc 

*«t*. »i^s^««8iai*?a^'C3 4. mm 

*il®4 0 B«aDR«f«3W«<*4. foTSft3 6O 

[0 0 24] SS2HSfe<?ljOi»10£. 03OJ8&2O 
A~20DOiaiC «IIIM?iJLTieSLTkJ:V\ 

6 *»S5iJtc«a$*i4 Z b 0 , JMHMMc J: 4 -f f 

e-^y*3tfbW8ffi4 o^jRtcifcWLT*# <*4. 

[0025] <H3HMW» *^Bflom3^»jomm 
«!IU^1 OO£oVvC09&tf01 0?r#BlLTlKBH 
t4. 09(i*HWJOlSm^aiSl 1 O¥ffi0T-S)4. 
01 O(i09 cr>l-Ocr>®&. mM£W&5 1W-XI 

t-^-ri8i®t'oBfffi0-c*S) 4.09 t*>v ^t^-r <fc a 

2 . 0 /x mO^€frO«fil4 3RI/4 4 ^Bfr^O^H^ 
tf6O0JSfli5 1, 52, 53. 54. 55. 5 6#- 

soransrffio x&mmztix ^4 . sss 5 1 - 5 6 
izt^xmrnizm-mviz^L, ^co^i^mi 
\mm 5 1 ommmz® 1 0 t^-r. 

[00 26] 01 O^ioV^T. }SS5 1(i2tec#^ 
4 7AXlX4 8Ai^r1-S. #f*c4 7ARt>"4 8A&t/" 
-?-OjS#OIS14I15 0. 57A. 57B. 5 7C&IX5 
80^3tii. 05O^*3 6&t/-eOjS^Ol«ti:^« 
WfcH tt* 4 . 5 1 - 5 6 0&il0g#:4 7 A 

7x®.®5Lwzw.mz®mztix^z>. t 

tz&nm 5 1-56 OtffllO^* 4 8 A(i«Wlfic4 8 
"CftfflSV^ttWtcSttSil-CV^. €S5 10#ft4 
7Atm«B5 60^#4 8A{itf^2»*4 5fc«fc0«« 
S*ITV^4. ffiH»*4 5, 4 7, 4 8C«fcO,«S4 
3*»4>««4 4fcS4««»* < »JS$*l4. 09fc^L 
^SBffi 5 1 ~ 5 6 OStti 6 otcRSSS^S i OTIi^r < 
6o £ tO^<TtJ;<^<TiJ:v\ 
[0027] *HJ|^0«)^lcov^JaT^l^t-4 . 
09tfcV^T, €fli4 3, 4 4Bfc:aSS«»l 0 0*» 

t><vmm smff^EPJn-f4 1 , 4 3 a^awM 

7, #^«c4 7A. fSIft4 5. #^*4 8, 

4 8A^igT«ffi4 4{;S4«aSS&, «8SHW)>fyt 

-^*fcRJtflW4«8fc&*afi4 . 
[0028] *H5fe(?iJO®M^tiJ^ 1 1 0 T«-r 4 

©^09te<±v^EP3OT«LT*-r. ©m^ 
asm 1 o^Sr(j^-=5r^aaa^3oo«t'fct5< 
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0##:4 7A. 4 8A?>f y\H-?VXtfW&th . Z 

o^m, mm 3 fc««§4 4iaw-f yt-^y^w 

[00 29] *WtWCtt. ^-SSfi65 1 ~5 6<^2@f0f 
C3|flc4 7A. 4 8A£R*t. 3&*O*BW5 1~5 60 

?&. H9^)0rCtt» @4<0t«fcit^T 1 2fig ( 6x 

2 ) {=!flr4. *<oism. ^m^ai^^i 1 2«kc* 
[0030] <^ 4 n ttM> *mm 4 iwicosm 
ttajs^UKw^austtfriEfli 2 nt£0ijoH4 0 1 <o 

kRtrft*. Hi Ui***W^«ft«tajSR?^)Btfi 
6 0coBriSllt'^0. H5<0BfBSEIfc«S-r4. **S£ 

««*af«rsfcBW*. hi i«o ( a > tasta*? 

14. **3 6«lIT«Ktt«3 3fc:iSS«g[E^a-t. tt 
£«-tfc*> fc, 3 6 OETOffiffll 3 3 rate 
*£6 l*ii^B<OjE«fc#«U |HJHT14jU&^ 

®&m33comm m^mcom.) conw&znmz 
mtth. Mzi^mm<r>^mt^m^m^xm.m. 

wt&6iwmti>9Wi* wm33*w 
mtix.v*>riMc *&«^6 i(ctt<atttBas 

3 6 COHOSH fi^H fc IS] bgft^nrrtttt 
£K 1 0 <o±fc»-f i t J: D ®Mfr-of$mzm z 
I) . 6 1 jWKfflR 3 3 £ 1 

jt^fsm-cfts. l*»u mm6oi < z^-x.htiim.^ 

[0031]Hlltf>(b) tw^-f ^r&T'{4. G8tt$£3 
3<0, **3 6*»^> J ^Kftfc2o«|«^6 2, 6 3 
frBKCTOjEBCgftU BCIiai=Srv«fflR3 3 

«jft6 2, 6 3fcttiB^W*»fe#lk:|6l*>->-C«a[*a 

f\ 6 0 ^saras^M TXMR 

{4, mfaHl ICO (a) Oii-^J:^-^!.. Hi 1 

co(c) izvk-txmx'it. m 1 1 *> ( b ) <oi&m&6 

2. 631ZMZ.X, «te&3 5fc:t>2ooteiL£6 4. 

£#incrtja»oT«s&art-. hi 10 u > 

ii&i:, SStt/^ 7*8MMi, Hi lO ( b ) <r)Hmi 

*)UihMz%}-\,z%i>. xmrnmizx h t , jtise^ 

[0032] cis 5?»j» *%pn<DM 5mmDvm 
&as#ffcHi 2, hi 3*#giLrittw*^ hi 2 

(4*HWJ(0fi^^aj«^ <D#li&$HT'& 0 . H 1 3 {4 
Hi 2«Hlil-xlll8riB0T*4. HI O&V'Hl Uc 



si laixi 21?^ htix^h . m im/i2<7) 

IBfctt. ttS7 0*«RttWrO*4. KSi7 0(4. tttt 
aHR10^)±fc»J«$<lfe*§»0. 5;umc7)fi8ffll3 

3. wm®M3 3<v±.izmz$)0. ium<7)imm2 

l$jtlXB&ZtltzmZ$)l. 0umC7)M / m3 4 
A. 34B£W*4. S8ttJl3 4Ai:i8ttIl3 4Bi:<7) 
Hfc»# 3 6 «q»ttJS 3 4 A . 3 4 B fc |g|Cig»&ft <? 
TlMtMl'O*. Bttll3 4A, 3 4BSI/ift3 6 
W±fc*e»ll82 1A^UTJi$ttO. 5wm«Iffli 
7 2#SWtfc*UO*4. &#:3 6J4. ttttlftil 0O± 
(C»*$*lfc«WI*7 4aV7 5SIST. fnai 

ffi 1 1 aix 1 2 tc«»«fc««s *vt v ^ . «Kttn-c 

{4Htt^7 2I4S*3 6*)ifi«fc<0AJBj£$iVC^6. 
[0033] HRfc. «^aj*^«t^^MHBK* 
Wzmfrtl 4 b , Ktt«fcR«ft*«4 1 S . RE-#(4K 

{4. ^±«omttM7 2*31*3 6W5£»t^)*i6t'W: 
Z\ b IZX 0 . m» 3 6 ifif§l^h^g|5^T-(4mffli 3 3 » 

t>nttM 34A. 34B^^t^o mm&7)iimtfmi 
0. ®$mmmmft±.?&. m»3 6mcomm 

7 2lzl$*Z%Wm%WX\ 3Bfft>ft<ft£*u 

[0034] <ffi 6 ^Sg^J» 6 H jt^^fl^ 

ttitiS^-* H 1 4 t#JHLTBW*- £ . H l 4(4Miem 
5»fiW)Hl 3t|5]tKffl*^K)TffiH-C'S)l>. Htc 

umom'&miiM&lX^Z. JSttM8 1 <7>±.lizW 
§0.1// mco^li8 2 Lfcft, 
3 6t»JSLT^ft. tt»«8 2±«), f)ie^*3 6^ 
«***<**te«tt«8 3A, 83BiBAL,m 

3 6Sl>*©ttJi8 3A, 8 3 BO±fc«Mi8 5 
LTV^S. W*3 6fiflfO«aft]»8 5W±t=fiB«l!!t8 6 

[003 53 *5QtW(C ifLfcf . ^*3 6tf)ififir«i, 
BH£K81. 8 3 A, 8 3B&^8 6*WB$*lT^4 
BSttKWBJPtt»2/*mT*4. L*>L, Hot 
*WBI»Ttt58ttlS8 3 AS.V'8 3 B^A^OTW $J4 
^7 1 ju m X'h h . JSffi 8 0 (O^P^TJattffi^lf § # 1 

4 0ISMn$ < =5:4 . -nt4 0 naBKWSSSWfc* 

* < * o . asMftaj^flRK^mi-r s . $ *> iz s 3 a& 
tX8 3 Boigff*%M8 1 1 8 6<nim <nm\x o t> 

»tfitf««afKii**3 6 ifi«fc** < fcitfrCK 
!i^(c=5:4. HI 5 {4. ^dtfe^»S8 0 izW&U 

mX'hh. «ttJR8 1T1i. 20CD^1^8 8t. ffiffi 
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[0036] 

8Wfc*ffl«*8S£«U HWfcfl«flWM>fcts< t . 
4 VK-*>*SMbW** < *4 . *<ott»tftai*Ktf> 

[Hi ] *^co^inffip<7)^^ais^(7)i^[i 

[02] HlOII-HBTffill 

[03 ] Mia^ i mammsmibttvymmnvm 
0 

[04 ] *m&mmm<?mm&m : ¥*>mim 

[05] 04OV-V|ffffi0 

[06 ] ( a ) ( d ) im2mmm<D®mkiam? 
[07] ( a > 0 5 ommmcngmmmmmw® 
[08 ] 07o ( b ) vmmmmmowMmmtm? 



[010] 09wx-XB«0 

[0ii] (a), (b) six (c) \immm<m 
com* cd&Wj& s^-r bjm 

[012] *%Bj^ 5 ^*fif?iJOJ<8m«iaj^OM^ 

0 

[01 3] 01 2<7)XIII-XIIIBJt®0 

[014] memmmcomm^^tmmm 

[016] ( a ) RV ( b ) Utf&H^>H»lte >W 
S5#BJrffi0 

10 

ii, 12 w& 

13, 14. 1 5. 33. 34. 35 igffigl 

16. 17 *$s&m» 

20. 20A. 20B. 20C. 20D. 40. 51. 
52. 53. 54. 55. 56. 60. 70. 80 W 
gj 

21. 21 A. 21E. 21F. 82. 85. 121 

3 6 mfo 

3 6 A. 3 6B 
100 



[01 ] 



[01 6] 




(b) 
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[H4] 




(10) 1SB12003-8099 (P2003-8099JL 



[05] 





(11) &H2003-80 99 (P2003-8099J1 



[H8] 



[01 1] 




[09] 




(12) «fB!2003-8099 (P2003 




CHI 3] 




1 
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[Hi 5] 



89 86 



30 




80 



mmm mi 



a2mm mm m 

F?-A(##) 2G017 AA01 AB07 AD51 AD65 
5E049 BA16 CB01 



